Identification and in vitro characterization of novel nanobodies against human granulocyte colony-stimulating factor receptor to provide inhibition of G-CSF function.
It has been shown that Granulocyte colony-stimulating factor (G-CSF) has a higher expression in malignant tumors, and anti-G-CSF therapy considerably decreases tumor growth, tumor vascularization and metastasis. Thus, blocking the signaling pathway of G-CSF could be beneficial in cancer therapy. This study is aimed at designing and producing a monoclonal nanobody that could act as an antagonist of G-CSF receptor. Nanobodies are the antigen binding fragments of camelid single-chain antibodies, also known as VHH. These fragments have exceptional properties which makes them ideal for tumor imaging and therapeutic applications. We have used our previously built nanobody phage libraries to isolate specific nanobodies to the G-CSF receptor. After a series of cross-reactivity and affinity experiments, two unique nanobodies were selected for functional analysis. Proliferation assay, real-time PCR and immunofluorescence assays were used to characterize these nanobodies. Finally, VHH26 nanobody that was able to specifically bind G-CSF receptor (G-CSF-R) on the surface of NFS60 cells and efficiently block G-CSF-R downstream signaling pathway in a dose-dependent manner was selected. This nanobody could be further developed into a valuable tool in tumor therapy and it forms a basis for additional studies in preclinical animal models.